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[57] ABSTRACT 

A metal shearing energy absorber is disclosed compris- 
ing a flat thin strip of metal which is pulled through a 
slot in a cutter member of a metal, harder than the 
metal of the strip. The slot’s length, in the direction 
perpendicular to the pull direction, is less than the 
strip's width so that as the strip is pulled through the 
slot, its edges are sheared off, thereby absorbing some 
of the pulling energy. In one embodiment the cutter 
member is a flat plate of steel, while in another embodi- 
ment the cutter member is U-shaped, with the slot at its 
base. 

3 Claims, 6 Drawing Figures 
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METAL SHEARING ENERGY ABSORBER 
ORIGIN OF INVENTION 

The invention described herein was made in the per- 
formance of work under a NASA contract and is sub- 5 
ject to the provisions of Section 30S of the National 
Aeronautics and Space Act of 1958, Public Law 
85-568 (72 Stat. 435; 42 U.S.C. 2457). 

BACKGROUND OF THE INVENTION 10 

1 . Field of the Invention: 

The present invention generally relates to energy ab- 
sorbing devices and, more particularly, to a device 
which absorbs energy by metal shearing. 

2. Description of the Prior Art: 15 

There are many applications in which it is necessary 

to absorb energy. One example of such an application, 
is the seat belt. Various seat belts have been designed 
in which the energy is absorbed by shearing off or de- 
forming metal strips. Most of the prior art metal shear- 20 
ing energy absorbers include a relatively large number 
of parts, which increase the cost of manufacturing and 
assembly, unnecessarily. 

OBJECTS AND SUMMARY OF THE INVENTION 2 5 

It is a primary object of the present invention to pro- 
vide a new metal shearing energy absorber. 

Another object of the invention is to provide a novel, 
simple, yet highly reliable metal shearing energy ab- 
sorber. 30 

A further object is to provide a new method of ab- 
sorbing energy. 

These and other objects of the invention are achieved 
by providing a device consisting of a thin strip of metal, 
such as aluminum, and a cutting member of a metal, 35 
harder than the strip metal, such as steel. The steel cut- 
ter is slotted, with the slot length being less than the 
strip’s width. A leading end of the strip with a width not 
more than the slot length is inserted through the slot. 

As the strip is pulled through the slot by energy to be 40 
partially absorbed, the edges of the strip, which is wider 
than the slot length, are sheared, with energy being dis- 
sipated in the shearing of the metal strip, in one em- 
bodiment the metal cutter is a flat plate and in another 
embodiment the cutter is U-shaped. 1,5 

The novel features of the invention are set forth with 
particularity in the appended claims. The invention will 
best be understood from the following description 
when read in conjunction with the accompanying draw- 
ings. ‘ J 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. la and 1 6 are top and side views of one em- 
bodiment of a cutter member; 

FIG. 2 is a top view of a metal strip of the type shear- 
able by the cutter member of FIGS, la and 16. 

FIGS. 3 and 4 are cross-sectional and isometric views 
respectively of one embodiment of the invention; and 

FIG. 5 is an isometric view of another embodiment 6Q 
of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Attention is first directed to FIGS, la and lb which 
arc top and side views, respectively ofa cutter member 
in accordance with one embodiment of the invention. 

The cutter member 10 is shown consisting of a flat 


2 

plate 12 of a hard metal, such as steel. A slot 14 extends 
through the plate from its top side 15 to the bottom side 
16. As shown in FIG. 16, the slot 14 is preferably 
slanted. The length and width of the slot arc designated 
by the letters L and T, respectively. 

The novel metal shearing energy absorber of the 
present invention further includes a thin strip 20, 
shown in FIG. 2. Strip 20 is of a metal which is softer 
than the metal from which the cutter member 10 is fab- 
ricated, for example, aluminum. Strip 20 has a thick- 
ness which is not greater than the slot width T and ex- 
cept at a leading end 22 its width W is greater than the 
slot length L. At the leading end 22 the strip’s width is 
never greater than L so that this end can be passed 
through the slot, as shown in FIG. 3. 

In operation as the leading end 22 of strip 20 is pulled 
by energy to be partially absorbed, the strip is pulled 
through the slot 14. As the strip portion of the width W 
is encountered, since L<W, the edges of the strip 20 
are sheared off by the slot’s edges, thereby reducing the 
strip width to L. It is the shearing of the edges of metal 
strip 20 which dissipates the energy to be absorbed. 
The sheared edges of part of strip 22 arc designated by 
numerals 25 in FIG. 4. Therein, the pulling is assumed 
to be performed by a pull tab 26 with a slot 27. A 
buckle 28 secures the strip leading end 22 to the pull 
tab 26. The direction of pull is designated by arrow 30. 

From the foregoing it is thus seen that the novel 
metal shearing energy absorber of the present inven- 
tion consists of a simple slotted cutter. The slot has a 
length which is less than the width of a metal strip 
which is to be pulled through the slot. By pulling on the 
strip its width is reduced to that of the slot length, 
which is achieved by the shearing off of the strip’s 
edges, thereby absorbing the desired energy. 

In another embodiment of the invention the cutter 
member is U-shaped, as shown in FIG. 5, with the slot 
14 being located at the base of the U. Actually this type 
cutter member may be formed by drilling a hole at the 
center of a flat plate and thereafter bending it into the 
U shape. In this version the strip 20 is pulled through 
the slot between the two side walls 10a and 106 of the 
U-shaped member 10. It should be stressed that in this 
embodiment the sheared edges 25 curl or roll up within 
the U-shaped member as seen in FIG. 5, thereby fur- 
ther absorbing energy by plastic deformation. There- 
fore, the widths of the sheared off edges and the radius 
of the roll up have to be considered for a particular en- 
ergy absorption application. 

Although particular embodiments of the invention 
have been described and illustrated herein, it is recog- 
nized that modifications and variations may readily 
occur to those skilled in the art and consequently it is 
intended that the claims be interpreted to cover such 
modifications and equivalents. 

What is claimed is: 

1. A metal shearing energy absorber comprising: 
a single flat metal plate defining first and second op- 
posite flat sides and a slot of preselected length and 
width which extends through said plate from said 
first side to said second side; and 
an elongated strip of a material softer than said plate 
and of a thickness not greater than the width of said 
slot, said strip having a width, except at a leading 
end thereof, which is greater than the slot length, 
with the leading end strip width being not more 
than the slot length, whereby when said leading end 
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passes through said slot and is pulled away from 
said plate, the strip width is reduced at both ends 
thereof to equal said slot length, with the ends be- 
yond the reduced width being sheared off by said 
plate, as said strip is being pulled therethrough. 5 

2 . The arrangement as recited in claim 1 wherein said 
slot is slanted between said first and second sides in the 
direction in which said strip is pulled away from the 
slot. 

3. A metal shearing energy absorber comprising: 10 

a U-shaped metal member defining first and second 

spaced apart flat walls and a base therebetween 
and a rectangularly shaped slot of a preselected 
width and length, extending through said base with 
the width of said slot extending in a direction per- 15 


4 

pendicular to said spaced apart walls; 
an elongated rectangularly shaped strip of a material 
softer than said member, the strip thickness being 
not more than the width of said slot and the strip 
width being greater than the slot length, except for 
a leading end of said strip which extends out of said 
member through said slot, whereby when the strip 
leading end is pulled away from said member, the 
strip width is reduced at both ends thereof to equal 
the slot length, with both ends of the strip beyond 
the slot length being sheared off by said member 
and tending to curl up between its opposite spaced 
apart walls. 
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